INTRODUCTION {#sec1-1}
============

In ophthalmic surgery, infection is a dreaded complication. Both causative agents and treatment are toxic to the retina and result in irreversible visual impairment. Prevention is, therefore, the best measure. Large eye hospitals have infection control units and quality management departments to ensure prompt and adequate steps to prevent and control infections during and soon after surgery. With the advent of modern antibiotics and intravitreal administration, infections are controlled quickly, and visual disabilities are lower than previously reported.[@ref1]

The majority of literature on endophthalmitis relates to cataract surgery as it is the most common intraocular surgery. With lens implantation during modern cataract surgery, the risk of infection is also higher. Intravitreal injection for treating posterior segment pathologies is another procedure that could cause endophthalmitis.[@ref2][@ref3] Studies from Saudi Arabia reviewed the outcomes of treatment of endophthalmitis with antibiotics. However, they were procedure specific and related to the outcomes.[@ref4][@ref5][@ref6]

The infection prevention and control team of the quality management department at King Khaled Eye Specialist Hospital (KKESH) reviewed postoperative endophthalmitis cases. These cases are reported based on the event notification system. The present study estimates the incidence and determinants of postoperative endophthalmitis at KKESH and recommends measures to address the problem.

METHODS {#sec1-2}
=======

The Institutional Review Board of KKESH approved this study. As this was a retrospective review of health information and the identity of the patients was kept confidential, written permission of patients with endophthalmitis was waived. This study was conducted between March 25, 2013 and April 15, 2013. Data from July 1, 2010 to June 30, 2012 about reported endophthalmitis cases were reviewed. Data collected from patient charts included, the cause of endophthalmitis, the surgical details and follow-up findings.

Patients who underwent surgery in the operating theaters as well as those who received intravitreal injection at KKESH constituted the denominator for calculating the incidence of endophthalmitis.

Patients, who underwent surgery at KKESH and had intraocular infection within 6 months postoperatively, were included in the present study. Cases of endophthalmitis that underwent primary surgery at institution other than KKESH were excluded from this study. Cases with a history of trauma as the underlying cause of endophthalmitis were also excluded from this study.

The hospital infection control team undertook this study with the aid of an epidemiologist. The protocol to prevent and manage infection following ocular surgery and cataract surgeries conform to international standards.[@ref7][@ref8]

On follow-up, ophthalmologists inquired about pain in and around the eye, redness and decreased vision. On examination, they noted circumcorneal congestion, aqueous flare, hypopyon, vitreous floaters, keratic precipitates on the posterior surface of cornea, painful eye movements, and other evidence of inflammation of the posterior segment of eye to define a case of endophthalmitis. Visual acuity was measured with Snellen distance vision charts held six meters from the patient. If the patient could not identify the top letter of the chart at six meters, the test was repeated at three meters. If the patient still failed to identify the top letter correctly, the optotype 'E' was shown at two, and one meter distances and projection of light from four directions was also tested. While reviewing the response of the treatment for endophthalmitis, similar tests were repeated.

A committee of infection prevention and control within the quality management department at KKESH constantly reviewed the endophthalmitis cases reported in the hospital. From 2007, it focused only on surgical cases from KKESH instead of all cases treated at KKESH. A standard protocol and case report form was prepared and discussed with the ophthalmologists and surgical nursing staff, recovery area nurses and clinics where the patients went for follow-up. The endophthalmitis case report form was implemented in 2010.

The demographic information included age, sex, and nationality of individuals with endophthalmitis. Presence of diabetic and blepharitis in the eye scheduled to undergo surgery was noted. The operative log-book was used to collect the data on surgery details including date, place, type of eye surgery, operating surgeon, day of surgery, presence of intraocular lens implant and glaucoma valve. Follow-up information included the time interval between surgery and the first evidence of infection in the eye, type of antibiotic treatment offered, repeat surgery, laboratory report of organism profile and the response to the treatment. The best-corrected visual acuity 6 weeks following management of endophthalmitis was considered the outcome indicator. The visual outcome was further categorized as; vision improved, remained same or deteriorated.

The operation theaters of KKESH had an average temperature of 22°C. Prior to surgery the face, lids and lid margins are painted with 5% povidone iodine solution. All cases of cataract surgery were given intracameral moxifloxacillin (0.5%), subconjunctival injection of cefazolin (100 mg in 0.5 ml) and topical ofloxacillin 0.3% eye drops as prophylaxis.

The annual incidence of endophthalmitis was calculated using the formula:

Number of endophthalmitis cases/total eye surgeries performed in the study period/2 × 100. Incidence rates by age-group, gender, year of cataract surgery were also calculated. To review the visual outcome following endophthalmitis treatment, we calculated the numbers and percentage proportion of eyes with different grades of visual disability. For continuous variables such as age, we estimated the mean, standard deviation, difference of mean and the 95% confidence interval (CI). For qualitative variables, we calculated the odds ratio or Chi-square value and ensured that it was not a chance observation. For comparison of incidence rates among variables, we estimated the difference in the percentage proportion including the 95% CI. Statistical analysis was performed using Epidata Association, Odense, Denmark, software.[@ref9]

The outcome of this study was discussed with the members of KKESH infection control committee and steps to further reduce intraocular infection rates and manage cases of endophthalmitis were suggested.

RESULTS {#sec1-3}
=======

Over the 2 years of study period, 17 cases of endophthalmitis were reported. Fourteen cases underwent surgery in the major operating theatres, and three cases underwent procedures in minor surgery unit attached to clinics. During this period, 22,554 cases underwent surgery in the operation theaters both major and minor operation theaters. The incidence of postoperative endophthalmitis was 0.08% (95% CI: 0.04--0.11). The incidence of endophthalmitis among cataract surgery cases by variables is presented in [Table 1](#T1){ref-type="table"}.

###### 

Incidence of postoperative endophthalmitis at KKESH between July 2010 and June 2012
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The incidence of endophthalmitis in the current study was compared to the incidence in the literature \[[Table 2](#T2){ref-type="table"}\].

###### 

Incidence of endophthalmitis in different studies
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Samples from vitreous taps of 17 eyes were sent for microscopic examination, culture and sensitivity tests. Five specimens did not show any bacteria or fungus. Gram-positive organisms included *Staphylococcus epidermis* (3 cases), *Propionibacterium granulosom*, *Enterococcus faecalis*, *Streptococcus viridans*, *Streptococcus pneumoniae* (2 cases) and one case of a Gram-negative organism (*Sphingomonas paucimobilis*). The person with diabetes and endophthalmitis had hyphe in the vitreous sample on microscopic examination, but type of fungus could not be identified. Patient responded to intravenous vancomycin (5 mg/ml) mixed in 500 ml of normal saline.

Topical treatment included fortified vancomycin, fortified ceftazidime, pred forte and atropine in all cases. Oral or intravenous antibiotics were provided in cases where systemic focus of infection was found. In all eyes with endophthalmitis except one case, intravitreal antibiotics (within 2 h of diagnosis of endophthlamitis) (vancomycin + ceftazidime) and dexamethasone were administered.

Visual outcomes after endophthalmitis treatment were compared to the vision noted prior to the endophthalmitis treatment \[[Table 3](#T3){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}\].

###### 

Visual outcomes of eyes with endophthalmitis 6 weeks after treatment and before starting endophthalmitis treatment
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![Status of vision before and 6 weeks after management of endophthalmitis](MEAJO-22-198-g004){#F1}

In four eyes, signs of infection were noted within the 1^st^ week postoperatively. In six eyes, infection was noted within 3 weeks postoperatively. Infection was reported within 6 months in five eyes. Late presentation of infection (6 months postoperatively) was reported in two eyes. None of the patients with infection after 6 months had undergone additional surgical procedure after cataract surgery. In one eye, Bacterial culture showed *P. granulosom*.

In another eye, Gram and Giemsa stain showed rare Gram variable cocci.

DISCUSSION {#sec1-4}
==========

The 0.08% incidence of endophthalmitis noted in our study was low compared with that noted in UK (0.16%) and Canada (0.15%). However it was higher than that reported in USA (0.025), Sweden (0.03%) and Singapore (0.04%) \[[Table 2](#T2){ref-type="table"}\]. A wide variation in endophthalmitis rates in the literature could be due to differences in intraocular surgeries, year of reporting, notification systems and aseptic techniques used at these institutions.[@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18][@ref19][@ref20]

The incidence of endophthalmitis following cataract surgeries in our study was 0.12%. Cataract surgery is a common intraocular procedure worldwide. Endophthalmitis negatively affects the visual outcomes in these patients. Therefore, there are numerous publications on endophthalmitis following cataract surgery.[@ref10][@ref13][@ref14][@ref15][@ref17][@ref19][@ref20]

In our study, there was only one case of endophthalmitis following intravitreal injection. Cavalcante *et al*. reported a 0.009% incidence of endophthalmitis following intravitreal triamcinolone injections.[@ref21] In contrast, Jonisch *et al*. reported a 1.9% incidence of sterile endophthalmitis following intravitreal injection of the preserved triamcinolone.[@ref22] The incidence of endophthalmitis following intravitreal injections was 0.07% in a study from Turkey.[@ref23]

There were different types of organisms responsible for endophthalmitis in our study. The leading causative organisms were *S. epidermis* and *S. pneumoniae*. Nearly one-third of cases had a dry tap yielding no organisms in the culture reports. Irigoyen *et al*. have reported similar organism profiles and rates of negative culture.[@ref3]

Gram-positive organisms were the most common microbes associated with endophthalmitis in our study. Ding *et al*. also found Gram-positive bacteria as the most common cause in their series of 46 patients with endophthalmitis in China.[@ref24] *S. epidermis* was the causative organism in 18% of cases in our series. Cao *et al*. had reported this organism to be responsible for 50% of cases in their series.[@ref25] We found one case of fungal endophthalmitis that was reported after cataract surgery in a diabetic patient. In another study in Kingdom of Saudi Arabia, 3/17 (17.6%) eyes had fungal endophthalmitis.[@ref5] A failure of the sterilization system has been considered to be the cause of fungal endophthalmitis.[@ref26]

Visual outcomes following endophthalmitis management in our study suggested that in nearly half of cases of endophthalmitis, vision deteriorated and in less than one-fourth of the cases, vision improved. Presence of diabetes, Gram-negative organisms and fungal infections were the primary reasons for poor visual outcomes. These observations have been reported previously in the Kingdom of Saudi Arabia.[@ref5] Due to poor visual prognosis following standard treatment of endophthalmitis, clinicians should be cautious about counseling patients about positive visual outcomes.

The role of surveillance and timely action both for eliminating the potential sources of infection and ensuring a standard mode of management for endophthalmitis is crucial. Periodic collection of samples from different sites within the operating theatre, review of intraocular irrigating solutions, assessing infections and commensals among staff in the operating theatre and maintenance of cold chain are few useful measures in controlling infections.[@ref27][@ref28] Newer modalities to prevent and treat endophthalmitis have been proposed. The infection control unit of a hospital should review their impact periodically.[@ref29][@ref30]

There were some limitations to our study. The surveillance of endophthalmitis at KKESH is based on event notification. Mild endophthalmitis cases might have been underestimated as clinicians could decide to treat such cases with a topical and oral antibiotic regimen and refrain from reporting. Comorbidities before primary surgeries were not noted. Hence, compromised vision before and after endophthalmitis treatment can be due to causes other than endophthalmitis.

A vigilant infection control unit in a large eye hospital helps in monitoring endophthalmitis related catastrophes and suggests timely preventive measures to reduce the occurrence and appropriate measures to limit visual disabilities following eye surgery related endophthalmitis. All cases suspected to have endophthalmitis should undergo microscopic examination of material collected through aspiration of vitreous/aqueous and then tested for culture and sensitivity. Intravitreal injection of the mixture of ceftazidime, vancomycin and pred fort should be as soon as possible. Based on the report of the culture and sensitivity, the subsequent antibiotic treatment should be altered. Visual prognosis in such cases is not predictable hence surgeon should give guarded prognosis to the patients.
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